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Abstract – The goal of our project is development the mobile system for monitoring a number of cardiac parameters by means of pre-cardiac tetrapolar rheocardiography measurements. We developed algorithm to solve inverse problem for horizontally layered model of precardiac tissues and now we might be able to find conductivities and heights for each model’s layer.
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INTRODUCTION

Non-invasive rheocardiography methods and techniques for monitoring of cardiac parameters are crucially important for patients with chronic diseases, especially having high risk of severe consequences like myocardial infarction or stroke.  The goal of our project is development the mobile system for monitoring a number of cardiac parameters by means of pre-cardiac tetrapolar rheocardiography measurements. Therefore we should solve the inverse problem for model of precardiac tissues in order to determine the corresponding layers conductivities and heights.
METHOD
We represented precardiac tissues as horizontally layered structure having two or three layers. Among them are: skin and upper soft tissues (the first layer), myocardium (the second layer) and blood in ventricle of heart (the third layer). Each layer except the third has corresponding conductivity and height needs to find out. For the last layer we should determine only conductivity which gives information about hematocrit volume. In several cases two lower layers were combined into one which results in significant simplification of the model.
At first, we might as well formulate one's demands for model’s initial and boundary conditions. Then we had calculated and compared results of the forward problem provided by means of theoretical solution Laplace's equation and numerical calculations using Finite Element Analysis. Also, we determined contribution of different layers parameters into output signal.

CONCLUSION
We developed algorithm to solve inverse problem and now we might be able to find conductivities and heights for each model’s layer. In the future this approach allows determine cardiac parameters (e.g. stroke volume) in real-time mode.
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